Introduction
a ligand-activated transcription factor that regulates gene expression by heterodimerizing with retinoid X receptor and binding to PPAR response elements [9] . Fibric acid derivatives, including fenofibrate, are thought to act as specific activators for PPAR␣ [10, 11] . PPAR activators negatively regulate the vascular inflammatory gene response by negative cross-talk with transcription factors, nuclear factor kappa B (NF-B) and activator protein-1 (AP-1) [12] . Moreover, PPAR␣ is deactivated during cardiac hypertrophic growth [13] , which suggests a crucial role of PPAR␣ in regulation of cardiac remodelling. [2] . AP-1 plays a biological role mainly through c-fos/c-jun heterodimers [14] . In the present study, we hypothesized 
In the relation between collagen gene regulation and PPAR␣ activation, AP-1 is a common molecule, because several stimuli up-regulate collagen type I gene via AP-1 activation, and PPAR␣ is reported to interfere negatively with AP-1 in endothelial cells

that PPAR␣ activation may reduce collagen type I production and ameliorate cardiac remodelling by inhibiting the formation of c-fos/c-jun heterodimers. To test this hypothesis, we analysed the effects of the PPAR␣ activator fenofibrate on cardiac remodelling and its relationship with the AP-1 exprssion and collagen density in the myocardium of spontaneous hypertensive rat (SHR).
Materials and methods
Animal models
Twenty-four male 8- [17] . 
Evaluation of collagen deposition
Co-immunoprecipitation and Western blot analysis of c-fos/c-jun heterodimers
Frozen myocardial tissues were homogenized in 1 ml of ice-cold lysis buffer (20 mM 
Results
Animal characteristics
The characteristics of three groups of rats at week 1 and week 8 were given in Table 1 Fig. 3A-F) . [21, 22] . In vitro studies have also implicated cardiac hypertrophy and fibrosis associated with hypertension [23, 24] cardiac hypertrophy caused by arterial hypertension [25] . [28, 29] . AP-1 is a transcriptional inhibitor of the expression of the ␣1 procollagen gene, and alterations in this regulatory mechanism are associated with increased production of collagen [30] .
Ultrastructural analysis
Ultrastructural observations revealed normal quantity and distribution of collagen fibres in extracellular matrix of the WKY rats (Fig. 1). In contrast, SHRs treated with saline showed excessive deposition of collagen fibres. However, SHRs treated with fenofibrate demonstrated approximately normal configuration of collagen fibres as compared with SHRs receiving saline treatment.
Collagen deposition and protein expression of c-fos and c-jun
SHRs showed a significantly higher content of left ventricular interstitial collagen than the WKY rats. However, treatment with fenofibrate in SHRs effectively prevented excessive interstitial collagen deposition (Fig. 2). The protein expression of c-fos and c-jun was increased in the myocardium of SHRs receiving saline but was inhibited in SHRs treated with fenofibrate as depicted by nuclei immunohistochemical staining, although the expression of c-fos and c-jun in the latter group was still higher than that in the WKY rats (
mRNA expression of c-fos, c-jun, PPAR␣ and collagen
The mRNA expression of c-fos, c-jun, and type I and type III collagen in the myocardium of SHRs treated with saline was significantly increased but was decreased in that of SHRs treated with fenofibrate (Fig. 4). The mRNA expression of PPAR␣ in the myocardium of SHRs treated with saline was lower than that in WKY rats and was significantly increased in the myocardium of SHRs treated wtih fenofibrate.
Protein expression of AP-1 and c-fos/c-jun heterodimers
The protein expression of AP-1 and c-fos/c-jun heterodimers was significantly higher in SHRs treated with saline than that in WKY rats (Fig. 5). On the other hand, fenofibrate-treated SHRs exhibited normal levels of protein expression of AP-1 and c-fos/c-jun heterodimers.
Week
Although recent in vivo studies have showed that PPAR␣ activators prevent cardiac fibrosis in mineralocorticoid-dependent hypertension [31] and inhibit hypertrophy of neonatal rat cardiac myocytes [32] [33] and that activation of PPAR resulted in inhibition of the AP-1 pathways that regulated the expression of type I collagen [34] . In addition, we found that the fenofibrate had an effect 
